Farnesylthiosalicylic acid blocks mammalian target of rapamycin signaling in breast cancer cells.
Estradiol (E2) stimulates proliferation of hormone-dependent breast cancer and exerts downstream effects on growth factors and their receptors. Key among the pathways' mediating growth factor action is the MAP kinase signaling cascade and the PI-3 kinase pathway with its downstream effector mTOR. We postulated that farnesylthiosalicylic acid (FTS), a novel anti-Ras drug, could effectively inhibit hormone-dependent breast cancer because Ras activates both the MAP kinase and the PI3 kinase pathways. Wild-type MCF-7 cells and a long-term estrogen-deprived subline (LTED) were used to examine the effect of FTS on cell growth and on several biochemical parameters. FTS inhibited growth of both cell lines by reducing proliferation and inducing apoptosis. These effects correlated best with blockade of phosphorylation of PHAS-I and p70 S6 kinase, 2 downstream effectors of mTOR. We observed only minimal inhibition of Akt, an effector upstream of mTOR. Taken together, these findings demonstrate a novel effect of FTS to inhibit mTOR signaling and also suggest that mTOR has a key role in breast cancer cell proliferation. Unexpectedly, only minimal inhibition of MAP kinase occurred in response to FTS at concentrations that markedly reduced cell growth. These later data provide support for the concept that FTS exerts its effects predominantly by blocking mTOR and to a lesser effect by inhibition of MAP kinase in breast cancer cells.